










0LFURVWUXFWXUH REVHUYDWLRQ RI ZHOGHG DUHD ZDV VWXGLHG E\ XVLQJ
RSWLFDOPLFURVFRSH(TXLD[HGJUDLQVZHUHREVHUYHGDWWKH70$=DQG
VWLU]RQHLQGLFDWLQJIXOO\SODVWLFGHIRUPDWLRQ7RROSLQGLDPHWHUUDWLR
 FDXVHV ORZ KHDW LQSXW WR WKH PDWHULDO EHFDXVH RI VPDOO FRQWDFW
VXUIDFHEHWZHHQWRROVXUIDFHDQGVWLUUHGPDWHULDOVFRPSDUHGWRRWKHU
WRRO SLQ GLDPHWHU UDWLR 7KH JUDLQ VL]H RI VWLU ]RQH LQFUHDVHG ZLWK
LQFUHDVLQJRIUDWLRRIURWDWLRQDOVSHHGWRWUDQVYHUVHVSHHGGXHWRKLJKHU
KHDWLQSXW,WLVREVHUYHGWKDWZRUPKROHLVSURGXFHGZKHQH[FHVVLYH
KHDW LQSXW LV DSSOLHG 7R HYDOXDWH WKHPHFKDQLFDO SURSHUWLHV RI WKLV
VSHFLPHQWHQVLOHWHVWZDVXVHGLQWKLVVWXG\:HOGHGVSHFLPHQVXVLQJ
WDSHU SLQ UDWLR  VKRZV KLJKHU WHQVLOH VWUHQJWK FRPSDUHG WR RWKHU
WDSHUSLQUDWLRXSWR03D0RUHRYHUVSHFLPHQVXVLQJWDSHUSLQ







VROLG VWDWH MRLQLQJ WKDW LQYROYHV QR PHOWLQJ LH ZHOGLQJ
EHORZPHOWLQJSRLQW>@7KHDGYDQWDJHVRI)6:FRPSDUHGWR
RWKHUPHWKRGDUH ORZGLVWRUWLRQDQGVKULQNDJHHYHQLQD ORQJ






VKRXOGHU DQG SLQ 7KH VKDQN LV SDUW WKDW LV DWWDFKHG WR WKH




1 + 2WKPDQ LV ZLWK WKH 8QLYHUVLWL 0DOD\VLD 3DKDQJ  3HNDQ
3DKDQJ 0DOD\VLD FRUUHVSRQGLQJ DXWKRU SKRQH  ID[
HPDLOQXUXOBKLGD\DK#\DKRRFRP
1 8GLQ ZDV ZLWK 8QLYHUVLWL 0DOD\VLD 3DKDQJ  3HNDQ 3DKDQJ
0DOD\VLDHPDLOZDIIDQDWDV\D#JPDLOFRP
0,VKDNDQG/+6KDKDUHZLWKWKH0HFKDQLFDO(QJLQHHULQJ'HSDUWPHQW
8QLYHUVLW\ RI 0DOD\VLD 3DKDQJ  3HNDQ 3DKDQJ 0DOD\VLD HPDLO
PDKDG]LU#XPSHGXP\OXTPDQKDNLP#XPSHGXP\









([SHULPHQW ZDV SHUIRUPHG RQ SODWH RI $= PDJQHVLXP
DOOR\ZLWKPPWKLFNQHVV7KHGLPHQVLRQVRIEDVHPHWDOSODWH
ZHUH  PP ZLGWK î  PP OHQJWK DQG WKH SODWH ZDV
ORQJLWXGLQDOO\ EXWW ZHOGHG XVLQJ 3$571(5 900
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0HFKDQLFDO FKDUDFWHUL]DWLRQV ZHUH FRQGXFWHG E\ XVLQJ
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DQG GLVFXVVLRQ 7KH GDWD ZHUH UHFRUGHG DQG DQDO\]HG
DFFRUGLQJO\ &URVVVHFWLRQDO VDPSOHV ZHUH WKHQ FXW DQG
PRXQWHGWRDQDO\]HWKHLUPLFURVWUXFWXUHV7KHPRXQWHGVDPSOH
ZDVJURXQGPDQXDOO\XVLQJDQGSDSHUJULG
VXFFHVVLYHO\$IWHU WKH JULQGLQJSURFHVV WKH VSHFLPHQVZHUH
SROLVKHG XVLQJ   DQG  P ',$0$7 3RO\FU\VWDOOLQH
GLDPRQGWRUHPRYHWKHPDMRUVFUDWFKHVDQGILQDOO\HWFKHGXVLQJ
 J SLFULF DFLG  PO DFHWLF DFLG  PO +2 DQG  PO
HWKDQRO 7KH PLFURVWUXFWXUH RI WKH ZHOG VSHFLPHQV ZDV
REVHUYHGE\XVLQJDQRSWLFDOPLFURVFRSH
,,, 5(68/76$1'',6&866,21
A. Weld Appearance 























JLYHV D SRRU DQGPHGLXPZHOG DSSHDUDQFH FRQWDLQV VHYHUDO
GHIHFWVWKDWZLOOGHJUDGHWKHPHFKDQLFDOSURSHUWLHV>@
B. Tensile Test 
7DEOH,,,VKRZVWKHGDWDIRUWHQVLOHVWUHQJWK$OOVSHFLPHQV
IUDFWXUHGDWWKHKHDWDIIHFWHG]RQH+$=7KHKLJKHVWWHQVLOH
VWUHQJWKREWDLQHG LV03D IURP WKHEHVWZHOGDSSHDUDQFH
VSHFLPHQQXPEHUZLWKURWDWLRQDOVSHHGRIUSPZHOGLQJ
VSHHGPPPLQDQGWDSHUSLQUDWLR7KHVHFRQGKLJKHVW
YDOXH LV IURP VDPSOH  WRRO UDWLR  ZLWK WHQVLOH VWUHQJWK
YDOXHRI03D2QWKHRWKHUKDQGWKHORZHVWWHQVLOHVWUHQJWK
LV REWDLQHG IURP VDPSOH  ZLWK WRRO UDWLR  DQG WHQVLOH
VWUHQJWK YDOXH RI 03D GXH WR WKH ZURQJ FRPELQDWLRQ RI
ZHOGLQJVSHHGDQGURWDWLRQDOVSHHG
,WFDQEHVHHQWKDWVSHFLPHQVZLWKKLJKHUWDSHUSLQUDWLR
DQG  VKRZ KLJKHU WHQVLOH VWUHQJWK DQG JRRG ZHOG
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LPDJH ZDV WDNHQ E\ XVLQJ DQ RSWLFDO PLFURVFRSH ZLWK î






WKH 70$= DQG 6= UHVSHFWLYHO\ 6= DQG 70$= FRQVLVW RI
HTXLD[HG JUDLQV ZKLFK VKRZV WKDW UHFU\VWDOOL]DWLRQ DOUHDG\
RFFXU7KH+$=FRQVLVWVRI HTXLD[HGJUDLQVQHDU WKH70$=
DQG H[KLELW VRPH HORQJDWHG JUDLQV QHDU WKH EDVH PHWDO VLGH
LQGLFDWLQJSDUWLDOUHFU\VWDOOL]DWLRQKDVWDNHQDVVKRZQLQ)LJ
D7KHVWLU ]RQHH[KLELWV ILQHJUDLQFRPSDUHG WREDVHPHWDO
ZKLFK LV FRDUVH JUDLQ 7KLV EHKDYLRU LV GXH WR G\QDPLF





LV VXIILFLHQWO\ KHDWHG WR XQGHUJRHV GHIRUPDWLRQ IURP LWV
RULJLQDO JUDLQ ERXQGDULHV 70$= UHJLRQ XQGHUJR SODVWLF
GHIRUPDWLRQ EXW UHFU\VWDOOL]DWLRQ GLG QRW WDNH SODFH LQ WKLV
UHJLRQGXHWRLQDGHTXDWHGHIRUPDWLRQVWUDLQ>@,Q+$=WKH
PDJQHVLXP DOOR\ H[SHULHQFHG WKHUPDO F\FOH EXW RQO\ OLWWOH









ZHOGHG E\ XVLQJ IULFWLRQ VWLU ZHOGLQJ SURFHVVZLWK WDSHU SLQ
UDWLR  PHWKRGZLWK
USP URWDWLRQDO VSHHG DQG ZHOGLQJ VSHHG   DQG 
PPPLQ
$OO VSHFLPHQV SURGXFH VRXQG TXDOLW\ MRLQWV ZLWK PLQLPDO





VKRZV VPDOOHU JUDLQ VL]H FRPSDUH WR RWKHU WDSHU SLQ UDWLR
6PDOOHU JUDLQ VL]H ZLOO DIIHFW WKH WHQVLOH VWUHQJWK RI WKH
VSHFLPHQV7KH WDSHUSLQUDWLR\LHOGHG WKHKLJKHVW WHQVLOH







VWDIIV LQ 8QLYHUVLWL0DOD\VLD 3DKDQJ DOO RI WKH ZRUNZLWKLQ
ZKLFK H[SHULPHQW ZHUH FRQGXFWHG 7KH ILQDQFLDO VXSSRUW E\
0LQLVWU\ RI (GXFDWLRQ0DOD\VLD WKURXJK8QLYHUVLWL0DOD\VLD
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1+2WKPDQ LVZRUNLQJDVSRVWJUDGXDWH VWXGHQW DW IDFXOW\RI0HFKDQLFDO
(QJLQHHULQJDW8QLYHUVLWL0DOD\VLD3DKDQJ6KHJRWKHU%DFKHORU'HJUHHIURP






0 ,VKDN LV ZRUNLQJ DV $VVRFLDWH 3URIHVVRU DW IDFXOW\ RI 0HFKDQLFDO
(QJLQHHULQJ DW 8QLYHUVLWL 0DOD\VLD 3DKDQJ +H JRW KLV 3KG IURP ,EDUDNL
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